Abstract. Modifications of the Morley method for the approximation of the biharmonic equation are obtained from various finite element methods applied to the equations of linear isotropic elasticity and the stationary Stokes equations, by elimination procedures analogous to those used in the continuous case. Problems with Korn's first inequality for nonconforming P1 elements and its implications for the approximation of the elasticity equations are also discussed.
1. Introduction. It is well known that the biharmonic equation arises in several contexts in the theory of linear elasticity from the reduction of the equations of linear isotropic elasticity, in which more variables are initially present, to a single higher order equation (cf. [4] (1 + u -----div (u) + gradp f.
Applying the calculus identity: div(grad u t) grad (div u) and the definition of (u), (1.2) Hence, w satisfies the biharmonic equation"
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When appropriate boundary conditions are added to each of these equations, it is then possible to show the equivalence of various boundary value problems for the equations of elasticity, the stationary Stokes equations, and the biharmonic equation. These standard results are recalled for the reader in 2. Since this is the case, it is interesting to determine whether any finite element methods based on these formulations are also equivalent. In particular, we shall show in 3 how a modification of the Morley method for the biharmonic (cf. [6] - [9] ) can be obtained from the standard continuous piecewise linear approximation of the elasticity equations in the case when f grad , by elimination procedures analogous to those used in the continuous case.
The key idea is a discrete version of the orthogonal decomposition of symmetric tensors in the form (u) / A(w). In 4, we show how another modified Morley method for the biharmonic arises from the nonconforming piecewise linear approximation proposed in [3] 6 , we give a mixed formulation which is equivalent in the incompressible limit to the nonconforming P1 approximation of the Stokes problem studied in 4 and compare it to a mixed method developed in [2] using RaviartThomas elements (cf. [10] A second possibility is that Korn's inequality may hold, but the constant will approach infinity as h approaches zero. To see an example of this, consider the case of a uniform mesh of isosceles right triangles of minimum side h defined on ft (0, 1) x (0, 1) (see Fig. 2 .....
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The incompressible limit of the first of these approximations is the approximation considered in 4. This approximation is also equivalent to a mixed finite element approximation of the elasticity equations, which is similar to the one developed in [2] for the purpose of alleviating the requirement of symmetric stress tensors. We end the paper by deriving this equivalent mixed mrmulation beginning from (6.1), (6.2) and comparing it to the method of [2] .
Define a variable (6.4) h grad~, , , . , U h Ph ,5 h P grd h Ph 6" Inserting this result in (6.6), we obtain (6.1). Now taking the trace of (6.7) and using the definition of Ph To show the relationship to (6.5), (6.6), we use the ideas of [1] for the secondorder scalar problem to give an equivalent formulation of (6.8), (6.9) . Following 
